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Amendments to th€ Spedfication ; 

Please amend the specification as folloAvs: 

Please replace paragr^h [0019] >vith the foUowmg amended paragraph: 
[0019J Thus, accordijig to one aspect of the invention, a system is 

provided to govern the behavior of a controller used to dictate motion of a machine 
component The system includes a sensor that measures data that accurately characterizes 
the physical behavior of the component The sensor takes its data reading v^rhcn the 
component is not in normal use. the system also includes a processor ^^diich dynamically 
generates a mathematical relation which is multivariable and fully coupled and of 
minimal order based upon which the controller dictates component motion when the 
component is in normal use. 

Please replace paragraph [0042] with the following amended paragraph: 
[0042] Additionally, this approach to tuning can be used to adjust the 

controller directly &om the measured data, without performing system ID. In tbis case, 
key controller parameters are explicitly made functions of the measured response. 
9 c = HiGy r = 1 . . , 7 = 1 . . . ^ , At = 1 . . . ^ 

By way of example, this final case of tuning could be useful for updating or 
tuning positive position f^dback (PPF) compensators in \^4iich the goal of the controller 
is to damp out vibration in a piece of manufacturing equipment Thus according to 
aspects of an embodiment of the present invention there is disclosed a method of creating 
a controller of the type employed by a user to govern motion in a physical system 
comprising the steps, of: generating an identification of the gystem by measimng the 
response of the systp rn tn gnmmandg' a ccepting input fiom the user specifying certain 
parameters of the system: applying a xmi versal filter to the input from the user to create a 
user-defined_behavioral range for the physical system: creating a problem specification 
fi:om the identification of the system and the behavioral range: an d .solvin g Ae problem 
specification^ thereby creating the controller. 
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Please replace paragraph [0043] ^jvith the following amended paragraph: 
[00431 FIG. 1 shows a schematio illustration, of a control system 80 

according to the invention in which tuning is implemented. La ©onnal mode, a switch 10 
selects an ouQ}ut 12 of a controller 21 (typically a computer processor) as an input 13 to a 
plant 20 ("plant" bdng used herein as a generic term for the system being controlled,, 
such as manufacturing equipment). When the system 80 is switched to tuning mode, the 
plant input 13 is switched to a function generator 15. Signals going into the plant, i.c., 
plant input 13, and coming out of the plant, i.e, plant output 17 (fiom sensors in the 
plant), including the addition of any system disturbances 9, are analyzed and an internal 
model of the system is updated to reflect the new data. Model estimation 1 8 is passed to a 
tuning algorithm 19, ^ch adjusts or tunes the controller 21 to maxi m ize stability and 
performance. The updated, or tuned, controller parameters are then installed ox written 
into the controller 21 at, for example, an electronic memory location. Them, the switch 10 
is toggled to begin controlling the system in normal operation, As_eyplained above, a 
first controller 21 based upon a first matfaematical model is updated to form a second 
mathematical model fit)m which a_$ecQnd controller 21 is formed \^ch second 
controller is then placed bade into the_contfol loop for the system/plant under the control 
of the controller 21 , Thereby, motion induced when a second signalis appliedtothe 
mechflnical apparatus is well-predicted. 

Please replace paragraph [0044] with the following amended paragraph: 
[0044] . FIO. 2 adds detail to the plant, in this case> manufacturing 
equipment 20, and shows a procedure by which coixtrol parameters can be updated for 
manufacturing equipment 20, where equipment 20 is shown as including sensor(s) 25, 
actuators or motor(s) 23 and manufacturing equipment 24, In this embodiment, an event 
51 occurs which causes the system to switch the controller 21 into data acquisition mode 
52. Events 51 that might initiate this change include a command generated by an 
operator, a command generated as a result of a clock in communicaiion with the systeca, 
or a change in the performance of the system. The clock may be used to generate the 
above noted command after the passage of a selected (predetermined) time period, and 
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the change in the performance of the system may be measiired against an operating value 
of the, system exceediBg a selected /predetermmed) thr eshold. In this erobodimerrt, ^hen 
tbe controller 21 is placed into data acquisition mode, it generates a drive signal that is 
applied to amplifier(s) 22, v^ch then applies a signal to the actuators/motorS 23. The 
actuators/motors 23 command some motion or action in the manu&cturing equipment 24. 
The motion of action results in the sensor(s) 25 generating al least one sensor signal that 
is at least partly responsive to, or indicative of, the motion or action generated by the 
actuators 23 on the manufacturing equipment 24. The sensor signal is then conditioned by 
signal conditioner 26 and passed back to the controller 21. At this point, the controller 21 
would follow the procedure illxistrated in FIG, 5 following the point in wiiich the system 
acqirites new data in data acquisition mode 53. 

Please replace paragraph [0045] with the following amended paragraph: 
[0045] FIG. 3 shows an alternative procedure by which control parameters 

can be updated for a system or plant 20. In this embodiment, an event 51 occurs wiiich 
causes the system to switch the secondary processor (or a host personal computer PC) 27 
into data acquisition mode 52. Events 51 that might initiate this change include a 
command gexterated by an operator, a command gen^ted as a result of a clock in 
communication vdth the system, or a change in the performance of the system. In this 
embodiment, when the secondary processor 27 is placed into data acquisition mode it 
generates at least one signal that is ^lied to amplifier(s) 22, winch then applies at least 
one signal to the actuators or motors 23, The actuators or motors 23 command some 
motion or action in the manufecturing equipment 24. The motion or action results in the 
sensor(s) 25 generating at least one sensor signal that is at least partly responsive to the 
motion or action generated by the actuators 23 upon the manufacturing equipment 24. 
The sensor signal is then conditioned and passed back to the processor 27, At this point, 
the processor 27 ^tild follow the procedure illustrated in FIG. 5 followmg the point at 
which the system acqxiires new data in data acquisition mqde 53, Once the new controller 
or control parameters, 55 or 56, are created according to FIG. 5, secondary processor 27 
would write or install the controller or control parameters into processor 21 . The system 
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would then switch into controller mode 5 8, The secondary processor may be portable 
firom the location of the system processor. 
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